Objectives: To investigate whether there are inter-arm blood pressure differences that are of clinical importance to general practice. Design and setting: Pragmatic study with randomised order of use of left or right arm carried out in routine surgeries in an inner city and suburban general practice. Subjects: There were 237 patients presenting opportunistically for blood pressure measurement to a nurse or general practitioner. Main outcome measures: 95% limits of agreement between measurements on the left and right arm and bias between arms. Results: Large inter-arm blood pressure differences exist reflected in wide 95% limits of agreement; ؊16
Introduction
It was Osler 1 in 1915 who first noted interarm blood pressure (BP) differences, and since then the question 'which arm to use for measurement' has had conflicting answers. All the major hypertension guidelines and trials between 1980-1999 make no mention of which arm to use except the 1986 British Hypertension Society recommendations. 2 They suggested BP to be measured in both arms at initial assessment and if reproducible differences of 20 mm Hg for systolic BP (SBP) and 10 mm Hg for diastolic BP (DBP) exist then decision-making should be based on the limb with the highest pressure. The most recent British Hypertension Society guidelines (1999) 3 recommend two measurements at each of several visits, but make no mention of which arm. Recent recommendations on ambulatory BP by the British Hypertension Society 4 however, do suggest which arm to use depending on inter-arm differences. In clinical practice however, even general practitioners and nurses with an interest in hypertension do not use both arms. 5 If large differences do exist however and with a bias towards one arm, then there are potential significant implications for clinical practice. The majority of studies in this field suggest this is indeed true showing large interarm differences and a bias towards the right measuring greater than the left. All have been done however in a secondary care setting introducing a recruitment bias. The majority of hypertensive care is undertaken in primary care and the only reported trial in general practice had 33 patients 6 and therefore little statistical power. It did show however that the right measured greater than the left. We therefore conducted a larger prospective study in a general practice setting.
Methods
We measured opportunistically the BP of 237 patients aged 16 and over, as they attended for routine consultations with four general practitioners and three practice nurses in an inner-city and a suburban general practice over an 8-week period. A normal mercury sphygmomanometer was used employing Korotkov I and V. A single measurement was taken by a single observer in each arm with no significant wait between readings. The order of arm to be measured first was decided randomly by drawing allocation cards from a shuffled pack. The sample size was determined using the nomogram described by Altman. 7 We used a standard deviation 
Results
Large inter-arm BP differences were found (Figure 1) . The percentage of patients with the British Hypertension Society significance values of 20 mm Hg systolic and 10 mm Hg diastolic differences were 23% and 40% respectively ( Table 1) .
The bias estimated as the mean difference between right and left arms or first and second arms, and the standard deviation of the differences were used to calculate the 95% limits of agreement (all with 95% confidence intervals). These limits of agreement were wide for both diastolic and systolic right-left and first-second parameters. For example, with DBP the left arm could be between 24 mm Hg (95% confidence intervals 21-26) lower to 16 mm Hg (95% CI 14 -19) higher than the right arm. For DBP there was no statistically significant mean difference between first and second BP measurement 0.5 mm Hg (−0.9 to 1.9) but for the right minus the left arm there was a significant difference 3.7 mm Hg (2.4 to 5). For SBP there was a significant difference for right minus left 4.8 mm Hg (3 to 6.5) and first minus second 2.9 mm Hg (1.9 to 3.8).
Discussion
We found that for both diastolic and systolic blood pressures there is a considerable inter-arm variation, as seen graphically as a large spread of points on all graphs and statistically as wide 95% limits of agreement.
The British Hypertension Society's recommendations of considering both arms if diastolic pressure differences are greater than 10 mm Hg 2 would have to be applied in 40% of cases in this study. This correlates with the early studies on prevalence of inter-arm differences by Shock, 10 Southby 11 and Amsterdam 12 which all suggest major right/left differences. Amsterdam, 10 in a prospective hospital based trial of 1272 patients, found a staggering 70% subjects had a right arm BP greater than the left mostly of the order of 10-14 mm Hg and it was from this period that the right arm was considered standard for single measurements.
More recently there has been an interest in the association of inter-arm differences with vascular disease. Frank 13 in 1991 found that patients with peripheral vascular disease had a higher incidence of inter-arm differences compared to patients with IHD or normal controls.
The origin of sequential inter-arm BP differences has been debated for some time in the literature and has been thought to mainly reflect beat-to-beat variation. This was shown by Harrison, 14 whose figure of 26% of patients with sequential inter-arm differences of Ͼ10 mm Hg dropped to 5.3% when simultaneous readings were taken with cuffs joined by a T-tube. Similarly, Gould 15 used two cuffs and two observers and found no systematic difference. In all the literature however, the intriguing fact remains that whenever an inter-arm difference is found, it is always the right being greater than the left. Whether this reflects issues of arm dominance has never been explored.
We also found that mean BPs were higher in right than left arms. On average, the right arm measured greater than the left by 3.7 mm Hg (2.4 to 5) for diastolic and 4.8 mm Hg (3 to 6.5) for systolic. These mean inter-arm differences were greater than first minus second differences and hence not an order effect. They could make the difference between passing a threshold for treatment or not.
This was a pragmatic study reflecting normal clinical practice and British Hypertension Society guidelines. A random Zero apparatus or automated system was therefore not used, but was a potential source of observer bias. Only one of the general practitioners was aware of the null hypothesis, reducing this source of bias. A potential confounder in the study is the sample demography, which was not analysed. It could be that interarm differences are commoner with advancing age secondary to more atheroma. Hypertension itself is not a confounder as seen in the graphical spread of points up into hypertensive diastolic values. The study would be worth repeating using two measurements in a single arm in each case to observe the order effect more fully. Even if these sources of error cast doubt on the significance of a mean right arm pressure measuring
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In conclusion, this study in general practice confirms others in secondary care, in that large interarm differences are found when sequential BPs are taken from both arms.
Given the British Hypertension Society's recommendations for two readings per visit, 3 it would seem sensible to recommend one in each arm. If only one arm is to be chosen for pragmatic purposes, then it should be the right arm.
